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DETAILED ACTION 
Introduction 

1 . Claims 1-10 of U.S. Application 09/904,889 filed on 07/16/2001 are presented for 
examination. This application claims priority to Japanese Application 2001- 
14870, filed on 01/23/2001. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. The prior art used for these rejections is as follows: 

4. Yu, C, U.S. Patent No. 5,818,902. (Henceforth referred to as "Yu"). 

5. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

6. Claims 1-3, 5-8 and 10 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yu. 

7. In regards to Claim 1 , Yu teaches the following limitations: 

1 . A radiation treatment system comprising: 

simulation means (5,6,7) for executing radiation treatment simulation for dividing a 
radiation exposure region (3) and a peripheral region thereof to be irradiated with particle beams 
into a plurality of unit radiation exposure regions, 
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(Yu, especially: Fig.4 and associated text at col.1 1 , lines 8-33) 

In regards to "simulation means", Examiner interprets that Yu's controller 
corresponds to the claimed "simulation means for executing radiation treatment 
simulation." Moreover, Yu teaches the treatment of a "phantom box" in the 
"Example - Phase 1" (col. 12, line 40 to col. 12, line 58). Examiner finds this to be 
a "treatment simulation." 

In regards to "particle beams", Yu teaches: "With intensity modulated arc 
therapy, most of the target will be in the beam during the delivery, maintaining a 
high efficiency in utilizing the photons generated in the X-ray target." (col.4, lines 
2-5) 

and then applying particle beams according to a shape of each divided unit radiation 
exposure region; and 

(Yu, especially: col. 3, line 5 to col.4, line 45) 

Especially: "One of the key steps involved in creating optimized dose 
distributions using the present invention is directed to a method to convert the 
intensity distributions at all beam angles required by the treatment plan into 
multiple arcs." (col.4, lines 44-48) 

radiation treatment planning means (4) for obtaining a radiation treatment condition for 
causing flatness, which is a degree of uniformly irradiating the radiation exposure region with a 
proper dose of particle beams, to be in a desired range, 
(Yu, especially: col. 3, line 5 to col.4, line 45) 

Especially: "For intensity modulated arc therapy treatments, the leaf travel 
is continuous in the length direction of the leaves. The field aperture in the leaf 
width direction is collimated by the backup jaws and is, therefore, also 
continuous. Therefore, intensity modulated arc therapy can deliver higher dose 
conformity than tomotherapy." 

and a dose of particle beams applied to the unit radiation exposure region of the 
peripheral region to be minimized, in the case where the simulation means executes the radiation 
treatment simulation, 

(Yu, especially: col. 3, line 5 to col.4, line 45) 

Especially: "The present invention delivers high doses of ionizing radiation 
to the target tissues while minimizing dose[s] to the surrounding healthy tissues." 
(col.3, lines 15-17). 

and then making a radiation treatment plan reflecting the radiation treatment condition. 
(Yu, especially: Figs. 5- 7, and associated text at col. 12, line 40 to col. 13, line 38 
"Example - Phase 1") 
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8. In regards to Claim 2, Yu teaches the following limitations: 

2. The radiation treatment system according to claim 1, wherein the simulation means divides the 
radiation exposure region and the peripheral region thereof into unit radiation exposure regions of 
grid forms. 

(Yu, especially: Figs. 1a and 1 1 , and associated text at col.6, lines 29-45, and 
col. 14, lines 22-35) 

Yu also teaches that: "Finally, since the intensity modulation in tomotherapy 
relies on a set of veins to open or close the slit beam, the resolution of the beam 
intensities is the slit width by the vein width (commonly 1cm x 1cm). For intensity 
modulated arc therapy treatments, the resolution is the width of the vein in the 
vein width direction and continuous in the length direction of the veins." (col. 12, 
lines 38) 

Therefore, tomotherapy produces grid forms, and intensity modulated arc therapy 
produces belt-like radiation regions. 

9. In regards to Claim 3, Yu teaches the following limitations: 

3. The radiation treatment system according to claim 1 , wherein the simulation means divides the 
radiation exposure region and the peripheral region thereof into belt-like unit radiation exposure 
regions. 

(Yu, especially: Figs. 1a and 1 1 , and associated text at col.6, lines 29-45, and 
col. 14, lines 22-35) 

Yu also teaches that: "Finally, since the intensity modulation in tomotherapy 
relies on a set of veins to open or close the slit beam, the resolution of the beam 
intensities is the slit width by the vein width (commonly 1cm x 1cm). For intensity 
modulated arc therapy treatments, the resolution is the width of the vein in the 
vein width direction and continuous in the length direction of the veins." (col. 12, 
lines 38) 

Therefore, tomotherapy produces grid forms, and intensity modulated arc therapy 
produces belt-like radiation regions. 

10. In regards to Claim 5, Yu teaches the following limitations: 

5. The radiation treatment system according to claim 1 , wherein when the unit radiation exposure 
region is located in a boundary of the radiation exposure region, the radiation treatment planning 
means determines a degree of contribution made by a dose of particle beams applied to the unit 
radiation exposure region located in the boundary to the radiation exposure region, according to a 
dose of particle beams applied to the unit radiation exposure region of the peripheral region. 
(Yu, especially: col. 12, lines 58-65; Especially the isodose contours A, B, C, and 
D.) 
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1 1 . In regards to Claim 6, Yu teaches the following limitations: 

6. A radiation treatment method comprising: 

a simulation step for dividing a radiation exposure region (3) and a peripheral region 
thereof to be irradiated with particle beams into a plurality of unit radiation exposure regions, 
(Yu, especially: Fig.4 and associated text at col.1 1 , lines 8-33) 

In regards to "simulation means", Examiner interprets that Yu's controller 
corresponds to the claimed "simulation means for executing radiation treatment 
simulation." Moreover, Yu teaches the treatment of a "phantom box" in the 
"Example - Phase 1" (col. 12, line 40 to col. 12, line 58). Examiner finds this to be 
a "treatment simulation." 

In regards to "particle beams", Yu teaches: "With intensity modulated arc 
therapy, most of the target will be in the beam during the delivery, maintaining a 
high efficiency in utilizing the photons generated in the X-ray target." (col.4, lines 
2-5) 

and then executing radiation treatment simulation according to a shape of each divided 
unit radiation exposure region; 
(Yu, especially: col.3, line 5 to col.4, line 45) 

Especially: "One of the key steps involved in creating optimized dose 
distributions using the present invention is directed to a method to convert the 
intensity distributions at all beam angles required by the treatment plan into 
multiple arcs." (col.4, lines 44-48) 

a radiation treatment planning step for obtaining a radiation treatment condition for 
causing flatness, which is a degree of uniformly irradiating the radiation exposure region with a 
proper dose of particle beams, to be in a desired range, 
(Yu, especially: col.3, line 5 to col.4, line 45) 

Especially: "For intensity modulated arc therapy treatments, the leaf travel 
is continuous in the length direction of the leaves. The field aperture in the leaf 
width direction is collimated by the backup jaws and is, therefore, also 
continuous. Therefore, intensity modulated arc therapy can deliver higher dose 
conformity than tomotherapy." 

and a dose of particle beams applied to the unit radiation exposure region of the 
peripheral region to be minimized, in the case where the simulation step is executed, and then 
making a radiation treatment plan reflecting the radiation treatment condition; 
(Yu, especially: col.3, line 5 to col.4, line 45) 

Especially: "The present invention delivers high doses of ionizing radiation 
to the target tissues while minimizing dose[s] to the surrounding healthy tissues." 
(col.3, lines 15-17). 
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and a radiation exposure step for applying particle beams to the radiation exposure 
region and the peripheral region thereof to be irradiated according to the radiation treatment plan 
made in the radiation treatment planning step. 

(Yu, especially: Figs.5- 7, and associated text at col. 12, line 40 to col. 13, line 38 
"Example - Phase 1") 

12. In regards to Claim 7, Yu teaches the following limitations: 

7. The radiation treatment method according to claim 6, wherein in the simulation step, the 
radiation exposure region and the peripheral region thereof are 

divided into unit radiation exposure regions of grid forms. 

(Yu, especially: Figs. 1a and 11, and associated text at col.6, lines 29-45, and 
col. 14, lines 22-35) 

Yu also teaches that: "Finally, since the intensity modulation in tomotherapy 
relies on a set of veins to open or close the slit beam, the resolution of the beam 
intensities is the slit width by the vein width (commonly 1cm x 1cm). For intensity 
modulated arc therapy treatments, the resolution is the width of the vein in the 
vein width direction and continuous in the length direction of the veins." (col. 12, 
lines 38) 

Therefore, tomotherapy produces grid forms, and intensity modulated arc therapy 
produces belt-like radiation regions. 

13. In regards to Claim 8, Yu teaches the following limitations: 

8. The radiation treatment method according to claim 6, wherein in the simulation step, the 
radiation exposure region and the peripheral region thereof are divided into belt-like unit radiation 
exposure regions. 

(Yu, especially: Figs. 1a and 1 1 , and associated text at col.6, lines 29-45, and 
col.14, lines 22-35) 

Yu also teaches that: "Finally, since the intensity modulation in tomotherapy 
relies on a set of veins to open or close the slit beam, the resolution of the beam 
intensities is the slit width by the vein width (commonly 1cm x 1cm). For intensity 
modulated arc therapy treatments, the resolution is the width of the vein in the 
vein width direction and continuous in the length direction of the veins." (col. 12, 
lines 38) 

Therefore, tomotherapy produces grid forms, and intensity modulated arc therapy 
produces belt-like radiation regions. 

14. In regards to Claim 10, Yu teaches the following limitations: 

10. The radiation treatment method according to claim 6, wherein in the radiation treatment 
planning step, when the unit radiation exposure region is located in a boundary of the radiation 
exposure region, determination is made as to a degree of contribution made by a dose of particle 
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beams applied to the unit radiation exposure region located in the boundary to the radiation 
exposure region, according to a dose of particle beams applied to the unit radiation exposure 
region of the peripheral region. 

(Yu, especially: col. 12, lines 58-65; Especially the isodose contours A, B, C, and 
D.) 



Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. The prior art used for these rejections is as follows: 

17. Yu, C, U.S. Patent No. 5,818,902. (Henceforth referred to as "Yu"). 

18. Pugachev et al., U.S. PG-PUB No. 2002/0051513 A1. Provisional Application 
filed 9/25/2000. (Henceforth referred to as "Pugachev"). 

19. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

20. Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yu in view of Pugachev. 

21 . In regards to Claim 4, Yu does not expressly teach the following limitations: 

4. The radiation treatment system according to claim 1, wherein the simulation means divides the 
radiation exposure region and the peripheral region thereof into concentric circular unit radiation 
exposure regions. 

Pugachev, on the other hand, teaches gantry angles 0i and 0 2> which 
have a range of 0° to 360°. (See Fig.1 and associated text at para.42.) It is 
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inherent that a gantry angle of 180° or more would generate concentric circular 
unit radiation exposure regions. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Yu with those of Pugachev, 
because Pugachev's invention "... provide[s] a method for scoring and selecting 
gantry angles in a manner which is simple and easy to implement in the clinical 
environment." (para. 14). 
22. In regards to Claim 9, Yu does not expressly teach the following limitations: 

9. The radiation treatment method according to claim 6, wherein in the simulation step, the 
radiation exposure region and the peripheral region thereof are divided into concentric circular 
unit radiation exposure regions. 

Pugachev, on the other hand, teaches gantry angles and 0 2 , which 
have a range of 0° to 360°. (See Fig.1 and associated text at para.42.) It is 
inherent that a gantry angle of 180° or more would generate concentric circular 
unit radiation exposure regions. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Yu with those of Pugachev, 
because Pugachev's invention "... provide[s] a method for scoring and selecting 
gantry angles in a manner which is simple and easy to implement in the clinical 
environment." (para. 14). 
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Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Kevin Teska can be reached at (571) 272-3716. 

Any response to this office action should be faxed to (703) 872-9306, 

or mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 
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